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June 2006 Proceedings of the 2006 international symposium on Memory 
management ISMM '06 

Publisher: ACM Press * 



Full text available: fgl pdf (220.00 KB ) Additional Information: full citation , abstract , references . indefrfefrns 

Reference counting is a well-known technique for automatic memory manageMl^dS* 
offering unique advantages over other forms of garbage collection, However A W^^ 
of the high costs associated with the maintenance of up-to-date tallies of refe'Eero?^ 
the stack, deferred variants are typically used in modern implementations.^^ 
sacrifices some of the benefits of non-deferred reference-counting (RC) 'garbage 
collection, like the immediate reclamation of garbage and s^ort collect'ori^'I^ 
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Internet programming languages such as Java present new challenges to garbage-y-;-" 
collection design. The spectrum of garbage-collection schema for linked structures * T 
distributed over a network are reviewed here. Distributed garbage collectors are classified 
first because they evolved from single-address-space collectors. This taxonoiTi74*ffl*ed--Bs 
a framework to explore distribution issues: locality of action, communication overhead 
and indeterministic communication latency. 
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distributed memories, distributed object-oriented management, memory managfefent, 
network communication, object-oriented databases, reference counting „ 
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It is shown that the termination detection problem for distributed computations^ 
modeled as an instance of the garbage collection problem. GonsequentlyvralgQrrt J 
the termination detection problem are obtainedjby applying transfbrma"^!an^^ 
collection algorithms. The transformation can be applied to collectors of the "rtiirj 

sweep" type as well as to reference-counting protocol of Lermen and Maurer^JF* 
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Publisher: ACM Press 'It T '!T" 



■ ■«uA..U>.. t ;iii^...- 



...u 



Full text available: ^ pdf(2.46 MB ) 



Additional Information: full citatio n, abstra c t , references , c[ti ngg^ ,ia$lex 
terms, review 




To provide high availability for services such as mail or bulletin boards, data mu^ia? 
replicated. One way to guarantee consistency of replicated data is to force servicfe 1 '^ ■ 
operations to occur in the same order at all sites, but this approach is expens'Cy^S^ 
some applications a weaker causal operation order can preserve consistency : W^ffej^^- 
providing better performance. This paper describes a new way of implementing^ 
operations. Our technique also supports two other kinds of operations: 

\ 

Keywords: client/server architecture, fault tolerance, group communfcatlori" 
availability, operation ordering, replication, scalability, semantics of application 
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Full text available:^ pdf d. 07 MB) 



Additional Information: full citation, abstract , ref erences , c i t i n gs- in flex 
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We present a method, adapted to polymorphically typed functional languages, to-defeect 
and collect more garbage than existing GCs. It can be applied to strict or lazy hrghef order 
languages and to several garbage collection schemes. Our GC exploits the information dn 
utility of arguments provided by polymorphic types of functions. It is able..tcuie^t£^4 
garbage that is still referenced from the stack and may collect useless parts of dtherwisfe 
useful data structures. We show how to partially co ... *^!J!^Pr 

Quantifying the performance of garba g e collection vs. explicit memor y management 
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conference on Object oriented programming,] syst<ems,4aj&r*^^^ 
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Full text available: « pdf d.51 MB ) Additional Information: full citation , abstract, references/cj^ : t^|x ; 
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Garbage collection yields numerous software engineering benefits, but its quantitative 
impact on performance remains elusive. One can compare the cost of conservative^- 
garbage collection to explicit memory management in C/C++ programs byTTfffeitji^ 
appropriate collector. This kind of direct comparison is not possible for languagesiin-U 
designed for garbage collection (e.g., Java), because programs in these langu^g^Ss;]^; 
naturally do not contain calls to free. Thus, the actual gap between the tim ,.:^4' !|t,,l W' 

[n:;thi:l!lillifit]: v < 

Keywords: explicit memory management, garbage collection, oracular menr1^(j|;|!!^^ 
management, paging, performance analysis, throughput, time-space tradeoff*' J 
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V May 1998 ACM SIGPLAN Notices , Proceedings of the ACM SIGPLAN 1998 cSrifefence 
on Programming language design and implementation PLDI '98, ^•Volume 33 
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Publisher: ACM Press 1 ' — f "* p t 7* 

Additional Information: f ull citation , abstract, ref ere n c e s. .citiqa^!!]|i§ex 
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Most existing reference -based distributed object systems include some kind.^^J^Q..; 
garbage collection, but fail to provide acceptable collection of cyclic garbage;-Thbsj*lshat 
do provide such GC currently suffer from one or more problems: synchronouSfri^j^iron 
the need for expensive global consensus or termination algorithms, suseejDtiblf 
communication problems, or an algorithm that cJoes not scai'e. We present' r aS 
complete, fault-tolerant, asynchronous extension to the (acyclic) cle ... ' T'l^l 

Keywords: distributed object systems, garbage collection, Reference tracjciHli** 
management 

Garbag e collection in ob j ect-oriented databases usin g transactional cyclic reference 
countin g ; 
P. Roy, S. Seshadri, A. Silberschatz, S. Sudarshan, S. Ashwin r ... 4... , 

August 1998 The VLDB Journal - The International Journal on Very Large Dala^ I 

Bases, Volume 7 Issue 3 ; w^r^T 

Publisher: Springer-Verlag New York, Inc. " ~Tr Z"* "J"" 

Full text available: pdf(180.00 KB) Additional Information: f ull citation , abst ract , index terms , r 4 •<'-«•■■■ \ 

Garbage collection is important in object-oriented databases to free the propraT^ffTrJm 
explicitly deallocating memory. In this paper, we present a garbage collection^goriithml, 
called Transactional Cyclic Reference Counting (TCRC), for object-oriented da£a$$se|; The 
algorithm is based on a variant of a reference-counting algorithm proposed forfehetiional 
programming languages The algorithm keeps track of auxiliary reference coun££j 
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10 CONS should not CONS its arguments, or, a lazy alloc is a smart alloc 

Henry G. Baker 
V March 1992 ACM SIGPLAN Notices, volume 27 issue 3 

Publisher: ACM Press 

Full text available: ^g|pdf( 1.52 MB) Additional Information: f u ll citation , ab s tra ct, citings, index tefofe 

Lazy allocation is a model for allocating objects on the execution stack of a highMevel 
language which does not create dangling references. Our model provides'sare 1 ^f'Tf " u " 
transportation into the heap for objects that may survive the deallocation of theW|'4r 
surrounding stack frame. Space for objects that do not survive the deallocatioK^fMtlfcfe 
surrounding stack frame is reclaimed without additional effort when the steckjjj^jlp^iijed 
Lazy allocation thus performs a first-level garbage collection, and if ... 

Anatomy of L I SP \ 
John Allen ' J !! ,,l!r - 

January 1978 Book 

Publisher: McGraw-Hill, Inc. 

Additional Information: f u ll cit ation , a b s tract, references, ci t ed Ib v. i ndex terms' 

This text is nominally about LISP and data structures. However, in the proces$:;j;fc< 
much broader areas of computer science. The author has long felt that the begin wS§- 
student of computer science has been getting' a distorted and disjointed pictur&Jf %h. 
field. In some ways this confusion is natural; the field has been growing at suchrja rapid, 
rate that few are prepared to be judged experts in all areas of the discipline. ffie'xuFent 
alternative seems to be to give a few introductory cou ... [ 
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Full text available: < g[ pdf(787.15 KB) Additional Information: full citation , abstra c t , refer en ces, ind e^teilms 

■■8-i*S»HjM'-i!t'" : ' 

Reference-counting is traditionally considered unsuitable for multiprocessor si|sMffii|t^ ' 
According to conventional wisdom, the update of reference slots and reference*^di*jhts; 
requires atomic or synchronized operations. In this work we demonstrate tHisTiSplllHe 
case by presenting a novel reference-counting algorithm suitable for a rpulti 



system that does not require any synchronized operation in iits write barfrier^fMiilS^ 
compare-and-swap type of synchronization). A second novelty of thi ..7 -'^•"•-"if^ljj^^ 

Keywords: Programming languages, garbage collection, memory managera 
reference-counting ' 1 




13 Garbag e collection: A true hardware read barrier "I^fr^l " 

^ Matthias Meyer n ^ ;rr_- 
>^ June 2006 Proceedings of the 2006 international symposium on Memory *r 

management ISMM "06 * 

Publisher: ACM Press -f 4» - 

Full text available: *g|,pjdf(991 .66 KB) Additional Information: full citation , a bstract , r efere n ces , ind ^ l ter^s " " 

Read barriers synchronize compacting garbage collection and application processingjn a 
simple yet elegant way. Unfortunately, read barrier checks are expensive t ojm filie^fent jin 
software, and even with hardware support, the 'clustering of read barrier faults^^gularly 
impairs application progress to an unacceptable extent. For this reason, read ^|Jii|;^$.are 

■ :ii:i»i'!lliiiii|Hbi"r 
iff *»t*f ^Hffttfr*; — 
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often considered unsuitable for hard real-time systems. In this paper, wej£tfp 
hardware read barrier design for an object-based ... « -r,-,-* 



Keywords: hardware support, object-based processor architecture, read barrief|lf§&l- 
time garbage collection "" ? " r 
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ISSUe 1 ^-y4Tfl..*t-!; i 

Publisher: ACM Press , — ^ife* 



Full text available: ^ pdf( 125 . 88 K B ) Additional Information: full citation, abstract, r eference s, indeijtedngs 

Reference counting memory management is often advocated as a technique fprjrj|^clng 
or avoiding the pauses associated with tracing garbage collection. We presenbs©ran'i§iE- 
measurements to remind the reader that classic reference count i m pi em e n tatifcjBiSlIt^^ in 



fact exhibit longer pauses than tracing collectors. We then analyze reference 'Cp^^-'wi 
lazy deletion, the standard technique for avoiding long pauses by deferrjng^'d^^l^^i'nd 
associated reference count decrements, usually! to allocation' time'r...-^'^^ 



Keywords: garbage collection, memory allocation, reference counting, space£< 
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A distributed garbag e collector with diffus i on tree reor g anisation and mobirCdbiects' 

Luc Moreau > -^i^^S 

September 1998 ACM SIGPLAN Notices , Proceedings of the third ACM SIGPLAN U 

international conference on Functional programming ICFRj^l^lsfpiume 

: c :-Ttfi N^jj ii-jL: 

citinMtftfrflex • 

• i-fiitiftit|i!!ifii" 

We present a new distributed garbage collectiorii algorithm tjiat isi-able^irleoi 
diffusion trees and to support mobile objects. It: has a modular design'comp^ 
components: a reliable transport mechanism, a reference-counting based distrrtf 
garbage collector for non-mobile objects, and an extra layenthat p ro v i d es -m otSS#4*be 
algorithm is formalised by an abstract machine |and is proved to be correct: 3 
property ensures that an object may not be reclaimed as long as it i 
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For the class of applicative programming languages, efficient methods for retlgl 
memory occupied by released data structures* constitute an jmpodiant^epe^|r 
implementations. The present article addresses'the problem of memoryfreus^f 
programs through program analysis rather than by run-time garbage collection*! 
is to derive run-time properties that can be used at compile .time to specialize^ 
code for a program according to a given set of queries and .1. 

Keywords: Prolog, abstract interpretation, compile-time garbage collection/ITv^ 
program analysis 



Compile -time memory r euse in lo gic programming langya^ Q 
Gudjon Gudjonsson, William H. Winsborough * 
May 1999 ACM Transactions on Programming Languages and Systems (TOR^ASO; 

Volume 21 Issue 3 * f 

Publisher: ACM Press rr J ^,,.^ 

Full text available: *g| pdf( 693.38 KB ) Additional Information: full cita ti on , abstract, references, iriciex||< 




Standard implementation techniques for single-assignment languages modify -a^ata* 
structure without destroying the original, which may subsequently be accesse^b'sfed 



variant structure is created by using newly allocated cells to represent the chang fedj^ ta 
portion and to replace any cell that references a newly allocated cell. The res^i llJii! ' - ' 
original structure is shared by the variant. The effort required to leave the 
uncorrupted is unnecessary when the program will never reference > 
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of g enerational al g orithms for hardware - su pp orted real-time garbage collecticam^ 
^ Sylvain Stanchina, Matthias Meyer " ™~ ^rf^I!. . ( 

March 2007 Proceedings of the 2007 ACM symposium on Applied computing^ AC '07 
Publisher: ACM Press ; ' 

Full text available: ^ML912L}<B), Additional Information: full citati on , abstract, references, in d e x te rms ! 

Generational garbage collectors are more efficient than their non-generationaC^™I 
counterparts. Unfortunately, however, generational algorithms require both write' 1 barriers 
and write barrier handlers and therefore degrade worst-case performance. r -/ 



In this paper, we present novel hardware support for generational garbage colle'ctiph. In 
contrast to previous work, we introduce a hardware write barrier that does nofeloniyr'Sdetect 
inter-generational pointers, but also executes all related book-keep ... 
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Keywords: generational garbage collection, object-based processor a rch i tec£jj|%3S!lt^l^ 
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Charles Antony Richard Hoare is one of the most productive and prolific compute^ 
scientists. This volume contains a selection of his published papers. There is a-need^as in 
a Shakespearian Chorus, to offer some apology for what the book manifestly fails tpl, J 
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